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p l o t  63 ABT 105. Rocky, r e l z t i v e l y  ba r ren  p l o t  

very s g z r s e l y  covered wi th  g ras s ,  some s l i g h t  

amount of organic  m a t t e r  i n  t h e  s o i l  was p resen t .  

E n t i r e  p l o t  w a s  seeded wi th  cesium-137 t r a c e r .  

Di rec t ion  of dra inage  i s  ind ica t ed  by arrows, 

S o i l  samples were taken  a t  l oca t ions  marked S 

a f t e r  t r a c e r  experiment had been completed. 

Water sample t aken  a t  loczt ' ion marked W e  . . 
p l o t  63 A m  106. Rocky s o i l  -ear stream. Grass 

w a s  very  spa r se  on p l o t  and t h e  s o i l  had a 

r e l a t i v e l y  low organic  content ,  Di rec t ion  of 

drainage i n d i c a t e d  by arrows. Only upper t h i r d  

as i n d i c a t e d  had cesium-137 t r a c e r  appl ied .  

Water samples were t aken  z t  l o c a t i o n  marked W. 27 
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Figure 13. P l o t  63 PAW 107. P l o t  i n  typic21 tundra, p lan t  

cover consisted mostly of grass  and small. l e a f y  

shrubs, s o i l  was mostly humus o r  peat .  D i r -  

ec t ion  of drainage ind ica ted  by arrows. . E n -  

t i r e  p l o t  was seeded with t r a c e r  cesium-137. 

Water samples were taken a t  locat ion marked 

W e O . ~ B . O * * . . * . * . O . . O o * e  28 

14. P lo t  63 A R J  109. Very dense grass 6-10" high,  

some low shrubbery, and the  s o i l  had very 

high organic content .  Direct ion of drain-  

age indicated  by arrows. Ent i re  p l o t  seeded 

with t r ~ c e r  iodine- 131. :Jater s a m ~ l e  taken 

a t  loca t ion  markea 1:. . . . . . . . . . . . .  29 

15. Plot  63 A M  110. Re la t ive ly  barren p l o t  located  

on sand b a r  j u s t  above s t r e m  Eevel along 

Snowmass Creek. Direct ion of drainage in -  

d ica ted  by arrows. En t i re  p l o t  was seeded 

with t r a c e r  iodine-131. ?Jater sample taken 

. . . . . . . . . . . .  a t  loca t ion  marked W e  30 

15. ? l o t  63 A M  111. P l o t  was near stream and s o i l  

was very rocky wi th  only a r e l a t i v e l y  sparse  

cover of g rass  and no v i s i b l e  humus or pea t  

gresent .  Direct ion of drainage indicated  by 

arrow. En t i re  g l o t  was seeced with t r a c e r  

strontium-83. Water sample taken a t  loca t ion  

. . . . . . . . . . . . . . . .  marked v i t h  W 31 

17, Plo t  63 ABJ 112. P l o t  was on r e l a t i v e l y  barren 

rocky s o i l  derived from l h e s t o n e .  P lan t  cover 

consis ted  of very sparse  clumps of  g rass .  

Direct ion of drainage ind ica ted  by arrows. En- 

t i r e  p l o t  seeded wi th  t r a c e r  strontium-85. 

Water samples taken a t  loca t ion  marked W. . .  32 
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Figure 18. P l o t  63 Am 113. Heavy cover of moss and grass 

with a peat  type s o i l  on p l o t .  General 

d i r e c t i o n  of drainage ind ica ted  by arrows. 

There was a developed p a t t e r n  of drainage a s  

indicated  by t h e  o u t l i n e  on t h e  s l o t  which 

had very l i t t l e  p l a n t  growth on it. Water 

samples were taken a t  t h e  loca t ion  marked W 33 

19. P l o t  63 A N  114. P l o t  had a very heavy cover 

of moss and g rass  with a peat  type s o i l .  

Drainage was toward cen te r  depression a s  

indicated  by ou t l ined  a r e a  and arrows, 

Outlined a r e a  was mostly exposed s o i l  with 

l i t t l e  s l a n t  growth. En t i re  c l o t  was seeded 

v i t h  Sedan event f a l l o u t  as  t r z c e r  mate r i a l .  34 
20. P l o t  63 AW 115. P l o t  was on rocky barren  s o i l .  

Direct ion of drainage was toward a c o l l e c t i o n  

bas in  placed a s  indicated .  En t i re  p l o t  was  

seeded with Sedan event f a l l o u t  a s  t r a c e r .  

\Jater samples were c o l l e c t e d  a t  loca t ion  

marked W. S o i l  samples were co l l ec ted  a t  

r a i n  gauge loca t ions  3 and 4 . . . . . . . 35 
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Samples of s o i l  and runoff from the  c l o t s  were col lec ted  i n  

~ o l y e t h y l e n e  containers a f t e r  an zpplicaxicn of water. After  

c m ~ l e t i o n  of t h e  f i e l d  work, a l l  samples were t ranspor ted  t o  

the 3enver Q. W. Lab where t h e  r e l a t i v e  mounts  of r ad ioac t iv i ty  

were ineasured f o r  a l l  s o l i d  and l iquid.  samples. 

The d i s t r i b u t i o n  end quant i ty  of water applied t o  each plot 

was zeasured us ing f i f t y  m i l l i l i t e r  beakers erranged i n  a  regular  - 

gatzern on the  p l o t .  The depth or' water i n  each beaker was measured 

a f t 2 r  en app l i ca t ion  of water. The locat ions  where t h e  beakers were 

plzced on each p l o t  a r e  indicated  on t h e  diagrams by t h e  numbered 

c i r c l z s .  The average appl ied  depths of water were ca lcula ted  f o r  

severzl p l o t s  by the  Thiessen Mean (Wisler )  graghicalmethod and 

by E-~eraging the  mzasured values f o r  a  ? l o t .  Results obtained were 

neer? the  same so only t h e  a r i t b e t i c  avereges of the  depths of 

water i n  the  50 m l  beakers f o r  each p l o t  a r e  reported. 

Xaving aetermined t h e  volume of water a ~ p l i e d  t o  a  p l o t ,  a 

reaczive weight of s o i l  was needed t o  cz lcu la te  d i s t r i b u t i o n  

coef2ic ients .  For a  f i r s t  approxioation,  the  too  centimeter of s o i l  

i n  eech p l o t  was considered t o  have reacted  with the  radioact ive  

mate r i a l  used t o  seed t h e  p l o t s  and t h e  water applied. Areas oY 

the  t l o t s  were determined and the  weight of the  s o i l  i n  t h e  top  

cenzL.neter cf each p l o t  was ca lcula ted .  The value thus obtained 

was l s e d  t o  ca lcu la te  d i s t r i b u t i o n  c o e f f i c i e n t s ,  The runoff 

co l l ec ted  from the  p l o t s  times i t s  concentrat ion of t h e  t r a c e r  

gave -,he mount  of t h e  t r a c e r  contained i n  t h e  l i q u i d  phase. Know- 

ing ~ 3 e  concentrat ion and weight of t h e  t r a c e r  applied,  the  t o t a l  

r a d l z z c t i v i t y  appl ied  was ca lcu la ted .  D l s t r l 7 ~ u t i o n  coef f i c ien t s  

were ca lcu la ted  using t h e  following equation:  

- - Percent s o l i d  . V - 
Kd Percent l i q u i d  M 

where i( i s  t h e  d i s t r i b u t i o n  c o e f f i c i e n t  f o r  t h e  t r a c e r  used, aer-  d  
cent  s o l i d  i s  t h e  percent  of r a d i o a c t i v i t y  a ~ p l i e d  t o  t h e  p l o t  remaining 



sn the  so l id ,  percent  l i q u i d  i s  t h e  percent  o l  r a d i o a c t i v i t y  i n  the  

t o t a l  quant i ty  of l i q u i d  aspl ied ,  V i s  t h e  volume i n  m i l l i l i t e r s  

of l i q u i d  agplied,  and M i s  t h e  mass i n  grams of t h e  s o l i d s  t h a t  vere 

considered t o  have reacted.  

Tables 1-3 contain Lnfomation c ~ n c e r ~ 1 ~  - p l o t  s i z e s ,  t h e  t r a c e r s  

i~sed ,  the s p e c i f i c  a c t i v i t i e s  of t h e  t r a c e r s ,  the  weights and volumes 

of the  so l ids  and l i q u i d s  respect ively ,  considered t o  have reacted,  

and the  d i s t r i b u t i o n  c c e ~ f i c i e n t s  ca lcu le ted  f o r  these  var iables  on 

each p l o t .  

Several  e,qeriments were run i n  t h e  labora tory  t o  r e l a t e  

d i s t r i b u t i o n  c o e f f i c i e n ~ s  obtained during f i e l d  s tud ies  ( t a b l e  3 )  

with those obtained i n  labora tory  s tud ies  ( t a b l e s  4 and 5 ) . T r i p l i -  

c a t e  port ions of t h e  rzdioact ive  spiked s o i l  were e ~ u i l i b r a t e d  with 

water 2nd the  r a d i o a c t i v i t y  ex t rac ted  by t h e  l i q u i d  was determined. 

With new por t ions  of ;Jater, t h i s  prccedure :<as repeated several. more 

times. Water from Snovbank Creek was used f o r  these  mul t ip le  e q u i l i -  

b ra t ion  experiments on the  l a b o r a ~ o r y  s m p l e s  t o  dupl ica te ,  as much 

as  coss ib le ,  t h e  reac t ing  cons t i tuen t s  which ex i s t ed  i n  t h e  f i e l d .  

The s - m  of t h e  counts removed was p l o t t e d  vs .  number of equ i l ib ra t ions  

f o r  cesium and strontium, i n  f igures  1 and 2 .  The curves show a  

graaual  reduction i n  t h e  amount of r a d i o a c t i v i t y  removed from the  

solLd ghase with successive equ i l ib ra t ions .  

Radioact iv i ty  present  i n  t h e  runoff waters co l l ec ted  from the  

various cesium p l o t s  averaged l e s s  than t h e  minimum d e t e c t i ~ n ~ l e v e l  

of 5 cpm/ml so t h a t  l i t t l e  comparison i s  poss ib le  between f i e l d  and 

laboratory data.  Dis t r ibu t ion  coef f i c ien t s  obtained from the  mult igle 

equ i l ib ra t ion  study f o r  cesium ranged frcm 61,000 t o  340,000. R u n -  

off s m p l e s  obtained from p l o t s  with t h e  V/M r a t i o  used i n  t h e  ca l -  

culz t ions  based on a l cm reac t ing  depth of s o i l  a s  a f i r s t  zpproxi- 

mation gave a minimum Cis t r ibu t ion  c o e f f i c i e n t  of 6,300 f o r  cesium. 

If the  l ab  and f i e l d  da ta  a r e  c o r r e l a t i v e ,  t h e  V/M r a t i o  used t o  

ca lcu la te  f i e l d  d i s t r i b u t i o n  coef f i c ien t s  should have been i n  the  

Oe25-2.0 mil l imeter  react ing depth of s o i l  r a t h e r  than one centimeter 



Table 1.--Data frcm micro-plot  t r a c e r  s t u d i e s  conducted near  Cape Thompson, 
Alaska . 

D7 n+ Depth of Weight of d i l u t e d  
t r a c e r  app l i ed  

( g  

P l o t  
number 

I I V  C, 

a r e a  
(cm2 1 

water appl ied  
t o  p l o t  
(4 

Tracer  

lo, goo 

63 A S  113 Sedan f a l l o u t  

6 3  Aw 114 Sedan f a l l o u t  

6 3 A W L l j  S e d a n f a l l o u t  

63 ABJ 115 Sedzn f a l l c u t  

63 ABJ 117 Sedan f a l l o u t  



Table 2.--Additional data from micro-slot tracer stuaies conducted near 
Cape Thompson, Alaska. 

Specific Volume of Radioactivity Weight of soil 
Plot activity of vater aapiied per cm of de~th 
number 

29, ooo 

63 ABT 109 

53 AW 1LQ 

63 ABJ 111 

- 63 AW 112 



Table 3.--Calculated distribution coefficients and radiochemical data for studies near Cape T h m p s n n ,  
Alczslca  . 



Table 4.--Multiple ecuilibration distribution coefficients f o r  cesium, 
plot soil, and water frcm Snowbank Creek 

Table 5.--Multiple ec_:;ilLbratlcn distribution coefficients for strontium, 
p l o s  soil, end water frzm Snowbank Creek 
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as  used. Dis t r ibu t ion  c o e f f i c i e n t s  ca lcu la ted  using severa l  d i f f e r e n t  - 

deoths of r e a c t i v e  s o i l  a r e  given below. Cesium would appear t o  have 

been l imi ted  i n  i t s  t r anspor t  a b i l i t y  by the  nature of the probable 

P l o t  

f a l l o u t  ma te r i a l .  The trans.port c h a r a c t e r i s t i c s  of t h i s  probable 

Depth of r eac t ing  s o i l  (cm) 

f a l l o u t  m a t e r i a l  a s  sediment r a t h e r  than  mechanisms involving the  

so lu t ion  of cesium seems t o  be t h e  dominant f a c t o r .  

Iiunoff co l l ec ted  from the  p l o t s  seeded with strontium-85 con- 

t a ined  2. mucimum of 200 cpm/ml which w a s  higher than the  l eve l s  ob- 

zained f o r  runoff samples from the  cesium p l o t s .  A comparison of 

t h e  r s d i o a c t i v i t y  l e v e l s  observed i n  t h e  f i e l d  runoff solut ions  and 

t h e  labora tory  e q u i l i b r a t i o n  so lu t ions  ind ica te  a l s o  a  more shallow 

r e a c ~ i v e  s o i l  depth than was assumed during t h e  f i r s t  approximation. 

Different r e a c t i v e  s o i l  depths f o r  s trontium p l o t s  are compared below. 

The strcntium d i s t r i b u t i o n  coef f i c ien t  d a t a  ind ica tes  e s s e n t i a l l y  t h e  

same reac t ive  depth a s  t h e  cesium da ta ,  i . e . ,  between 0.25-2.0 ma of 

s o i l  reacted  with t h e  t r a c e r  and water t o  g ive  t h e  concentrations 

obserred i n  t h e  e f f l u e n t  water.  

Dis t r ibu t ion  c o e f f i c i e n t  values obtained f o r  iodine-131 on 

p l o t s  109 and 110 were extremely high and not  i n  accord with ex- 

oected values.  However, t h e  high values obtained i n  t h e  f i e l d  



were confirmed by l ab  t e s t s  using t h e  same s o i l  mixture ana water 

from Snowbank Creek. The high values a r e  not  completely under- 

stood but  may be due t o  severa l  va r i a t ions  i n  methodology. 

Generzlly, iodine exh ib i t s  a  higher uptake by s o i l s  containing 

orgznic m a t e r i a l  than f o r  purely inorganic s o i l s .  Applicaticn of 

t h e  r z ~ i o i o d i n e  t r a c e r  t o  both p l o t s  109 and 110 was performed i n  

t h e  sane manner a s  the  other Lsotoges, i . e . ,  r ad io t race r  i n  solublg 

fcm :;as i n i t i a l l y  d i l u t e d  by mixing with pulverized s o i l  and the  

d r i ed  mixture was then applied t o  t h e  p l o t s .  Organic mate r i a l  was 

present  i n  t h e  pulverized s o i l  used f o r  d i l u t i o n ,  probably i n  

s u f f i c i e n t  quant i ty  t o  r e t a r d  t h e  r e l e a s e  of soluble  iodine-131 

t o  the  p l o t s .  The exyeriment i s  r a t h e r  inconclusive except i n  

showing very l a rge  r e t e n t i v e  p roper t i e s  of tundra s o i l .  

An eighteen hour i n f i l t r a t i o n  experiment using Sedan event 

f a l l o u t  m a t e r i a l  was a l s o  ccnducted, A small  p i t  was dug t o  an 

anproximate depth of 25 cm ( p l o t  63 A M  116, f i g u r e  3 ) i n t o  a  

sloping h i l l s i d e .  Three pounds of Sedan event f a l l o u t  ma te r i a l  

were ?laced i n  t h e  p i t  and s u f f i c i e n t  water was added t o  f i l l  t h e  

hole within two inches of the  top.  The mixture was then a g i t a t e d  

t o  d isperse  t h e  f a l l o u t  throughout t h e  l i q u i d .  A small  d i t c h  was 

dug ~ e r p e n d i c u l a r  t o  t h e  d i r e c t i o n  of s lope of t h e  h i l l s i d e  and 

84 cm from t h e  lower edge of t h e  hole. Seepage water was co l l ec ted  

i n  p l a s t i c  b o t t l e s  a t  15 minute i n t e r v a l s  f o r  4 hours and then one 

add i t iona l  in tegra ted  samnle was c o l l e c t e d  overnight a t  t h e  locat ion 

as  shown i n  f i g u r e  3 . A histogram of t h e  count r e t e s ,  f igure  4, 

was g l o t t e d  f o r  t h e  various seepage samples. The four  peaks i n  

f igure  4 were obtained from samples c o l l e c t e d  d i r e c t l y  a f t e r  four  

water addi t ions  were made t o  t h e  s l u r r y  i n  t h e  hole. More rap id  

subsequent flow was obtained each of t h e  four  times t h e  hole was 

r e f i l l e d .  Perhaps some flow occurred through t h e  r e l a t i v e l y  

porous upper s i x  inches of t h e  s o i l  p r o f i l e  t o  account f o r  the  r i s e  

of  r ed ioac t iv i ty .  However, the  maximum count r a t e  observed i n  t h e  

seerjage was only 14 cpm f o r  a  2 m l  a l i q u o t .  '&en compared t o  t h e  
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-. t l g ~ r e  3.--?:ct 63 ABT 116. Crcss  s e c t i o n  and p l a n  diagrams of 2. i n f i l -  
r e ~ i c n  s t ~ d y  usizg Sedan e7rer.t f a l l o u t  a s  t r a c e r .  The s tudy  was r-;? cn a 
h i l l s i d e  with t h e  approximate l o c a t i o n s  cf t h e  s o i l  horizons a s  i nd ica t ed .  - . -  
JC:, sa.~;;es vere  c o l l e c t e d  a t  t h e  l o c a t i o n s  shown i n  c r o s s  s e c t i c n  a f t e r  
;ce i n f l l z r a t i o n  s tudy  had been completed. 





23,260 cpm/g count r a t e  of the  o r i g i n a l  Sedan f a l l o u t  mater ia l ,  

the  14 cpm observed i n  the  2 m l  a l i q u o t  could poss ib ly  have 

resul ted  from a i r  contamination of t h e  samples o r  of t h e  area  

a t  t k e  of seeding the  p i t .  If contamination d i d  occur, however, 

the t o t a l  r a d i o a c t i v i t y  t ranspor ted  from t h e  hole would be l e s s  

thzn  ;hat ind ica ted  by the  14 c3m/2 r n l  maximum observed i n  the  

samgles. The count r a t e  of the  mud remaining i n  t h e  hole a f t e r  

the  e - ~ e r i m e n t  was diminished. t o  11,442 ~ > m / ~ .  This count r e t e  

recicction r e s u l t e d  from d i l u t i o n  of t h e  f a l l o u t  ma te r i a l  with 

mud I rm t h e  s ides  of t h e  hole when t h e  m a t e r i a l  was s t i r r e d .  

I n  2ny case, the  t o t e l  amount of r a d i o a c t i v i t y  t ransgor ted  from 

the ?it t o  t h e  d i t c h  was a very small f r a c t i o n  of t h e  t o t a l  

avai lable  f o r  t r anspor t .  

After  t h e  experiment, a  t rench was dug exposing t h e  s o i l  

prcfF1e f r m  t h e  bottom of the  p i t  t o  t h e  c o l l e c t i o n  d i t ch .  S o i l  

s m o l e s  were taken a t  t h e  points  ind ica ted  i n  f i g u r e  3 and t h e  

ccunt r a t e s  obtained f o r  t h e  samples from t h e  various locat ions  

were determined. The highes t  concentrat ion of r a d i o a c t i v i t y  

was fcund a t  t h e  contact  of t h e  humus s o i l  and t h e  clay.  Apparently 

t h e  water leaving t h e  p i t  flowed downward through the  r e l a t i v e l y  

porous humus u n t i l  it reached t h e  humus-clay contact .  A t  t h i s  

~ o i n t  the  major i ty  of t h e  migrating water flowed along t h e  contact  

zone ES indica ted  by t h e  count r a t e s  obtained from s o i l  samples 

take2 L n  t h e  cross  sec t ion.  Count r a t e s  obtained f o r  t h e  s o i l  

s m ~ l e s  c o l l e c t e d  a t  the  various loca t ions  i n  the  cross  sec t ion  

a re  shown i n  f i g u r e  3 . Again, although care  was exercised,  no 

assurance can be given t h a t  contamination d id  not occur during 

the  trenching of t h e  cross  sec t ion  which could account f o r  t h e  

g r e e t e r  than background readings obtained. 

h a small  tri Sutary of Snowbank Creek, t h e  sediment :;ave 

of an introduced quan t i ty  of Sedan event f a l l o u t  was s tudied.  

The reech chosen was of f a i r l y  uniform slope and cross s e c t i c n  

ana h2d a flow r a t e  of approximately 60 l i te rs /minute .  The 



flow r a t e  w a s  determined by catching t h e  t o t a l  discharge of the  

stream over a  small w a t e r f a l l  i n  a  bucket f o r  measured lengths 

The stream was measured off  i n t o  twenty foo t  reaches. 

After saaplers  were located  a t  t h e  20, 40 and 60 foo t  s t a t i o n s ,  

a s l u r r j  containing 5 l b s .  7 oz. of Sedan event f a l l o u t  was 

intraduced a s  a s i n g l e  i n j e c t i o n  s lug  a t  the  zero s t a t i o n - o f  

the  t e s t  reach. Simultaneous samples of water were col lec ted  

n t  exzct ly  cne minute i n t e r v a l s  i n  one ounce polyethylene b o t t l e s  

the  f z l l o u t  which had been adsorbed o r  s e t t l e d  on the  stream 

When t h e  samples were received i n  Denver, 2 m l  a l iquo t s  of 

each sample were removed a f t e r  a g i t a t i n g  t h e  s q l e s  t o  insure 

dispersion of any s e t t l e d  sediment. The a l iquo t s  were counted 

us izg  a  s i n g l e  channel gamma spectrometer with wide open window. 

Count r a t e s  were recorded and a histogram was drawn p l o t t i n g  

counts per  minute/ml vs. t h e  f o r  each of t h e  3 d i f f e r e n t  s-l- 

ing s t a t i o n s ,  f i g u r e s  5-7. A curve was f i t t e d  from t h e  h i s to -  

g r m  a a t a  and t h e  maximum count r a t e  of t h e  two concentrat ion 

peeks a t  each of t h e  t h r e e  sampling s t a t i o n s  were p l o t t e d  as  

cccnzs per m i n u t e / m i l l i l i t e r  vs . dis tance ,  i n  f e e t ,  downstream 

frcm the  po in t  of in t roduct ion,  ( f i g .  8 ) . Maximum concentrzt icns 

of r a d i o a c t i v i t y  with d i s t ance  from po in t  of in t roduct ion i n  t h i s  

exgerliment was compared with another ex-geriment r u n  on t h e  Mohawk 

River (simpson, E. S. ,  e t  a l ) . D a t a  of the two s tud ies  i s  given i n  

tz51e 6. A diagram showing the  maximum concentrat ion with d is -  

tances obtained on t h e  Mohawk River t o  Tr ibutary  3, Snowbank Creek 

i s  at tached ( f i g u r e  9 ) .  











Table 6.--Zcxparison of  t r a c e r  d i s p e r s i o n  s t u d i e s  conducted i n  t h e  Mohawk 
3 i v e r  a t  Knolls  Atomic Power Laboratory,  N. Y . ,  and t r i b u t a r y  3 
o f  Snowbank Creek, near  Cape Thomgscn, Alaska 

- - -- 
Tr ibu ta ry  3, 

Snowbank C r e e ~  

340°F 

Sedan event  f a l l o u t  

5 l b s .  7 oz.  

Water s l u r r y  i n t r o -  
duced as a s lug  

3 seconds 

~ 4 0 ~ ~  

. 0 3  c f s  

2 0 . 1  f t  
2 

"1 f t  

z18 f t /min  

'44 f e e t  

Water t e q e r a t u r e  

Tracer xseci 

Quantity of t r a c e r  used 

Form ir, -.<nich t r a c e r  w a s  
in t rcdccea  

Time r e q ~ ~ i r e d  f o r  i n t r o -  
duc t i cn  

Tracer  t e m e r a t u r e  

Discharge r a t e  of  water 

Area of  a c ros s  s e c t i o n  

Width cf stream 

Average v e l o c i t y  of  water  
flow 

Distance requi red  f o r  10 
f o l d  a i l ~ t i o n  of  r ad io -  
a c t i v i t y  

Mohawk Rive r  

7 6 ' ~  

Phosphorous-32 

3 .3  c u r i e s  

So lu t ion  of KH2FC4 
a t  200 g p m  r a t e  

1 hour, 3 minutes 

6 8 ' ~  

22,200 c f s  

214,000 f t  2 

21,000 f t  

39.4 f t /min  

330 f t  
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Figure 9.--Comparison of t h e  maximum concent ra t ions  with 
d i s t ance  of a d i s so lved  phosphate t r a c e r ,  Mohawk River a t  
Knolls Atomic Power Laboratory, N. Y . ,  and Sedan event f z l l -  
ou t ,  T r ibu ta ry  3, Snowbank Creek near  Cape Thompson, Alaska. 



one mile from ground zero of the Sedan event. The radioactivity 

was ciue primarily to cationic constituents from the fission 

trigger and neutron activation occurring at the time of 

detonation. The radioactive tracer was ~lready on this sediment 

oricr to introduction in the stream. In the Mohawk River study, 

the trzcer was soluble radioactive phosphate in the f o m  of 

potsssium dihydrogen phosphate with considerable carrier phos- 

phate to minimize phosphate adsorption, 

In spite of gross differences as to type and character of 

the tracers, definite similarities in the reduction of maximum 

concentrations were observed, Seemingly, after a sufficient 

aistance has been traveled, which will &?end upon the physical 

characteristics of the stream, a fairly hcmogeneous distribution 

of xhe redioisotope in the water-sediment mixture is obtained. 

There~fter, the attenuation characteristics in a stream are 

quite similar, perhaps not only in 30th tests but in most strems 

due TO velocity effects. 

Sedan event fallout was also used cn two plots 63 ABT 113 end 

63 114 (figures 18 and 19). Plot 63 A B J  113 was chosen to 

re~resent a micro drainage area that would drain an area approxi- 

mately 150 cm x 205 crn. Only the upper one third of the plot 

was seeded with fallout and samples of runoff were collected 

where the drainage left the plot, see figure 18. Plot 63 ABT 11% 
was a plot approximately 150 cm x 150 cm representing interior 

drainage. The entire plot was seeded with Sedan event fallout 

and xater was then repeatedly applied to the plot, Runoff which 

collected in the interior of the plot was sampled after each 

application of water. Plot 63 ABJ 114 was chosen to represent 
the xper third of 63 ABT 113 without dreinage. 

30th plots contained large amounts of moss and humus soil. 

The hvels of radioactivity measured in Che runoff samples 

collected from both plots were very close to the background level 

of $79 counts per minute obtained under the conditions of counting. 



A graph of the radioactivity levels obtained from each 2 ml 

sample collected from both plots shows that all but two readings 

were within 2 standard deviations of the background readings, 

(figure 10). Little radioactivity was oresent in any of the 

runoff samples collected, 

One additional plot was tested with Sedan event fallout. 

This was plot 63 A B J  115 located on rocky barren soil, see figure 

20. Size of the plot was 47.5 cm by 61 cm. Two samples of run- 

off were collected frona Plot 63 A W  115, Neither contained 

significant counts above background. 

Little radioactivity was transported in dissolved form 

from a test plot with zn almost complete disregard of the type 

of cover on the plots chosen. The character of the fallout, not 

of the >lots seemed to govern the levels of radioactivity found. 

In the case of Sedan fallout plots, as with the others, if there 

vas no movement of particulate material there was no transport 

of radioactivity, 



Sample 

Figure 10.--Levels of radioactivity for 2 r n l  aliquots of runoff collected 
from micro-plots 63 ABT 113, 63 ABT 114 and 63 ABT 115 near Cape nornoson, 
Alaska 
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Fig-ureU.--Plot 63 ABT 105. RocQ, r e l a t i v e l y  b a r r e n  p l o t  ve ry  s p a r s e l y  
covered wi th  g r a s s ,  some s l i g h t  amount of organic  m a t t e r  i n  t h e  s o i l  vas  
p re sen t .  E n t i r e  p l o t  w a s  seeded w i t h  cesium-137 t r a c e r .  D i r ec t ion  of 
drainage i s  i n d i c z t e d  by arrows. S o i l  samples were taken a t  loca t ions  
marked 3 a f t e r  t r a c e r  experiment had been completed. Water sample 
taken a t  loca t ion-marked  W. 



Figurel2.--Plot 63 ABT 106. Rocky s o i l  near  stream. Grass was very sparse  
on p l o t  and t h e  s o i l  had a r e l a t i v e l y  low organic content .  Direc t ion  of 
drainage ind ica ted  by arrows. Only upper t h i r d  as i n d i c a t e d  had cesium-137 
t r a c e r  applied.  Water samples were taken a t  l o c a t i o n  marked W. 



Figurel3.--Plot  63 ABT 107. P l o t  i n  t y p i c a l  tundra ,  p l a n t  cover con- 
s i s t e d  mostly of g ra s s  and s m a l l  l e a f y  shrubs,  s o i l  was most ly humus 
o r  pea t .  Di rec t ion  of  dra inage  i n d i c a t e d  by arrows. E h t i r e  p l o t  was 
seeded with t r z c e r  cesium-137. Water samples were taken a t  l o c a t i o n  
marked, W. 



~ i g u r e  14.--Plot 63 A N  109. Very dense g rass  6-10" high, some low 
shrubbery, and t h e  s o i l  had very high organic content.  Direct ion of 
drainage indicated  by arrows. En t i re  p l o t  seeded with t r a c e r  iodine- 
131. "rater sample taken a t  loca t ion  marked W e  



Figurel5.--Plot 63 A R J  110. Re la t ive ly  barren  plot loca ted  on sand 
bar  j u s t  above stream level  along Snowmass Creek. Direct ion of drainage 
indica ted  by arrows. Ent i re  p l o t  w a s  seeded with t r a c e r  iodine-131. 
Water sample taken at  loca t ion  marked W. 



~ i g u r e g . - - P l o t  63 A N  1U. P l o t  was nea r  s t ream and s o i l  was v e r j  rocky 
wi th  only a  r e l a t i v e l y  spa r se  cover of g r a s s  and no v i s i b l e  humus o r  pea t  
p re sen t .  Di rec t ion  of dra inage  i n d i c a t e d  b y  arrow. E n t i r e  p l o t  was seeded 
with t racer  strontium-85. Water sample t aken  a t  l o c a t i o n  marked with W e  



Figurel7.--Plot  63 ABJ 112. P l o t  w a s  on r e l a t i v e l y  ba r ren  rocky s o i l  
derived from l imestone.  P l a n t  cover  c o n s i s t e d  of very  sparse clumps of 
g ra s s .  Di rec t ion  o f  drainage i n d i c a t e d  by arrows. E n t i r e  p l o t  seeded 
with t r s c e r  strontium-85. Water samples t aken  a t  l o c a t i o n  marked W. 



~ i ~ u r e u . - - ~ l o t  63 ABT 113. Heavy cover of moss and g rass  with a peat  type 
soil on p l o t .  General d i r e c t i o n  of drainage ind ica ted  by arrows. There was 
a developed p a t t e r n  of drainage a s  i n d i c a t e d  by t h e  o u t l i n e  on t h e  p l o t  which 
had v e r j  l i t t l e  p l a n t  growth on it. Water samples were taken a t  t h e  loca t ion  
marked W e  

33 



Figurel3.--Plot 63 A R J  114. P l o t  had s very heavy cover of moss 2nd g rass  with 
a ??a', t y p z  s o i l .  Drainage was toward c e n t e r  depression as indicated  by out- 
lined zrea and arrows. Outlined a r e a  was mostlyexposed s o i l  with l i t t i e  p l a n t  
gromn.  En t i re  p l o t  was seeded with Sedan event f a l l o u t  a s  t r a c e r  mater ia l .  



Figure 20. --Plot 63 ABJ 115. Plot was on rocky barren soil. Direction 
of drainage was toward a collection basin placed as indicated. Entire 
plot was seeded with Sedan event fallout as tracer. Water samples were 
collectea at location marked W. Soil samples were collected at rain 
gauge locations 3 and 4. 
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